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り活性酸素（reactive oxygen species ; ROS）増加，ニコ
チンアミドアデニンジヌクレオチドリン酸（nicotinamide
adenine dinucleotide phosphate ; NADPH）増加，スフィ






































AMPK, AMP-activated kinase ; cADPR, cyclic ADP ribose ;
DAG, diacylglycerol ; Em, membrane potential ; IP３R, Inositol
１,４,５‐trisphosphate receptor;Kv, voltage-gated K＋ channels;
NCX, Na＋－Ca２＋ exchanger ; PKC, protein kinase C ; ROS,
reactive oxygen species ; RyR, ryanodine receptor ; SOC,
store-operated channels ; SR, sarcoplasmic reticulum ; STIM１,
stromal-interacting molecule１ ; TRP, transient receptor po-
tential channels ; VDCC, voltage-dependent Ca２＋ channels.




Ca２＋-activated K＋ channel（IKca ; Kca３．１）の発現が増
加することが明らかにされた（図２）２２）。分化型平滑筋
細胞に発現している VDCC および BKca は膜電位に強








































BKca, large conductance Ca２＋-activated K＋ channel ; IKca,
intermediate conductance Ca２＋-activated K＋ channel ; SMC,
smooth muscle cell ; TRP, transient receptor potential cha-








AE２, Cl-/HCO３ - exchanger isoform２; AQP１,４, aquaporin
１, ４; ClC３, ClC３ chloride channel ; ENaC, epithelial Na＋
channel ; IKca, intermediate conductance Ca２＋-activated K＋
channel ; MScCa, mechanosensitive cation channel ; NHE１,
Na＋/H＋ exchanger isoform１;NKCC１, Na＋/K＋/２Cl- cotran-
sporter isoform１; VRAC, volume-regulated anion channels.
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OCT 画像から得られた肺動脈血管壁を示す。肺高血圧の重症度と内中膜壁厚には相関が認
められる。
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正常対象児と比較して，低酸素血症を有する症例では，Vasa vasorum の顕著な増生が観察
された。上段は，Cross-sectional view であり，下段は血管壁の Longitudinal view である。
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Pathophysiology and treatment of pulmonary circulation disorder and right heart failure
−Paradigm shift in childhood heart disease−
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SUMMARY
Potassium channels play diverse roles in regulating the behavior of pulmonary artery smooth
muscle cells. The discovery of KCNK３（TASK１）as a new predisposing gene for pulmonary
arterial hypertension（PAH）led to an update in the Nice Classification regarding the genetic origin
of PAH. Decreased current via KCNA５（Kv１．５）plays a key role in determining pulmonary
arterial tone and vascular remodeling. The transformation of smooth muscle cells causes ion
channel switching, such as the loss of BKca（Kca１．１）and the gain of IKca（Kca３．１）, in immature
proliferative smooth muscle cells and also induces cell migration, proliferation, and apoptosis
resistance.
We propose OCT as a useful tool in diagnosing pulmonary artery hypertension and may
provide helpful information for the pulmonary arterial remodeling process, severity, therapeutic
strategy, and prognosis in congenital heart disease.
Key words : pulmonary artery, potassium channel, pulmonary hypertension, optical coherence
tomography, vasa vasorum
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